RhoA inactivation inhibits cell migration but does not mediate the effects of polyamine depletion.
Inhibition of RhoA activity and depletion of polyamines inhibits cell migration and causes changes in the actin cytoskeleton. In this article we have examined the effect of polyamine depletion on RhoA and evaluated these effects on cell migration. Polyamines were depleted in intestinal epithelial cell (IEC)-6 cells by incubating them for 4 days with 5 mmol/L alpha-difluoromethylornithine (DFMO), which inhibits ornithine decarboxylase, the first rate-limiting enzyme in the synthesis of polyamines. IEC-6 cells were then transfected with vectors containing HA tags and constitutively active (HA-V14) or dominant-negative (HA-N19) RhoA with pcDNA3 (vector). DFMO caused a significant decrease in Rho levels in the cytoplasm and membranes of IEC-6 cells. This decrease was caused by an approximate 50% inhibition of RhoA protein synthesis. Neither the half-life of RhoA nor the level of RhoA messenger RNA (mRNA) was affected. HA-V14-RhoA cells migrated much more rapidly than vector-transfected cells, and HA-N19-RhoA cells exhibited almost no motility. The migration of HA-V14-RhoA cells, however, was inhibited markedly by polyamine depletion. Polyamine depletion did not affect the activity of RhoA in HA-V14-RhoA cells, but inhibited it dramatically in the vector-transfected cells. In the presence of DFMO, the HA-V14-RhoA cells lost stress fibers and gained the appearance of HA-N19-RhoA cells or wild-type cells treated with DFMO. First, polyamines are essential for the activity and synthesis and, therefore, normal levels of RhoA protein. Second, RhoA does not mediate the inhibitory effects of polyamine depletion on cell migration.